04 



CM 



H IN THE TJNTTED STATES PATENT AND TRADEMARK OFFTCF 



io 



In re Patent Application of: Andrew Warner 
Title: SYSTEM AND METHOD FOR TESTING A COMMUNICATIONS SERVER i 

Attorney Docket No.: 977.035US1 ■ 



PATENT APPLICATION TRANSMITTAL 



BOX PATENT APPLICATION 

Commissioner for Patents 
Washington, D.C. 20231 

We are transmitting herewith the following attached items and information (as indicated with an "X"): 
X Return postcard. 

X Utility Patent Application under 37 CFR § 1 .53(b) comprising: 

X Specification ( JL3_ pgs, including claims numbered through J2_ and a JL page Abstract). 
X Formal Drawing(s) ( _6_ sheets). 

X Unsigned Combined Declaration and Power of Attorney ( J_ pgs). 



The filing fee (NOT ENCLOSED) will bex:alculated as follows: 





No. Filed 


No. Extra 


Rate 


Fee 


TOTAL CLAIMS 


12-20- 


0 


X 18 - 


$0.00 


INDEPENDENT CLAIMS 


6-3 = 


3 


x78 = 


$234,00 


[ ] MULTIPLE DEPENDENT CLAIMS PRESENTED 


$0.00 


BASIC FEE 


$690.00 


TOTAL 


$924.00 



THE FILING FEE WILL BE PAID UPON RECEIPT OF THE NOTICE TO FILE MISSING PARTS. 




SCHWEGMAN. TJJNDBFRG. WOESSNF.R & KTIITH, P A By: 

P.O. Box 2938, Minneapolis, MN 55402 (612-373-6900) Atty: Thomas F. Brennan 

^ Reg. No. 35,075 
Customer Number 211 00 



"Express Mail" mailing label number: RT.61S47fSQ05ILS Date of Deposit: July 28, 2000 

I hereby certify that this paper or fee is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under 37 
CFR L 10 on the date indicated above and is addressed to the Commissioner for Patents, BoxJ£^tent /^pplicati^, Washington, D.C. 20231. 



By: 



Signature: 




UNITED STATES PATENT APPLICATION 



SYSTEM AND METHOD FOR TESTING 
A COMMUNICATIONS SERVER 



INVENTOR 



Andrew Warner 

of Edina, Minnesota 



Schwegman, Lundberg, Woessner, & Kluth, P.A. 
1600 TCF Tower 
121 South Eighth Street 
Minneapolis, Minnesota 55402 
ATTORNEY DOCKET 977.03 5US1 



System and Method for Testing a Communications Server 

Field of the Invention 

The present invention is related to the testing of communication devices, and 
more particularly to a system and method for testing communications servers capable of 
establishing a plurality of simultaneous modem connections.. 

Background Information 

The Internet has created additional demand for connmunication services. At first, 
Internet service providers met this demand by installing banks of modems. This 
approach was inefficient, unreliable and costly. With the advent of telecommunications 
standards such as ¥.90, it has been possible to build dense communications servers 
which consohdate fixnctions in fewer boxes, make more efficient use of pooled devices 
and allocate ports to different applications dynamically as they are needed. 

Remote Access Server (RAS) concentrators have been developed by companies 
like Digi International of Minnetonka, Minnesota to receive incoming connections fi^om, 
for example, branch offices and telecommuters. These products aggregate or concentrate 
up to 30 simultaneous analog (K56flex or V.90) or digital (ISDN) connections onto one 
Tl, El or ISDN Primary Rate Interface (PRI) line. One of Digi's single PCI slot 
products, the DataFire RAS 60, can handle as many as 60 simultaneous high-density 
modem channels or ISDN B channel connections over two Tl/El/PRI lines. 

Testing collections of concentrators can be difficult. For instance, a large 
Internet Service providers may be configured to handle ten thousand simultaneous 
analog or digital connections. Testing of such systems under load requires that one 
make ten thousand simultaneous connections. In the past such a test would require a 
bank of ten thousand analog or digital modems. Such an approach is cumbersome, 
unreliable and costly. 
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What is needed is a system and method for testing communication systems which 
support large numbers of simultaneous connections without the need for individual 
modems. 



5 Summary of the Invention 

According to one aspect of the present invention, a system and method of testing 
a bank of modems is described, A test bed includes a RAS concentrator, wherein the 
RAS concentrator includes means for spoofing operation of a plurality of modems. The 
RAS concentrator is connected to a communication server having one or more 
10 concentrators or a bank of modems. Software is executed in the test bed to establish a 

plurality of simultaneous connections between the RAS concentrator and the bank of 
modems. 

According to another aspect of the present invention, a system for testing a 
communications server which provides a plurality of simultaneous modem connections 

15 includes a communications medium, a processor and a RAS concentrator connected to 

the processor and the communications medium. The RAS concentrator includes a signal 
processor for managing a plurality of modem connections and a communications 
interface connected to the signal processor and the communications medium, wherein 
the signal processor operates under program control to spoof individual modem 

20 connections across the communications medium. 

According to yet another aspect of the present invention, a system for testing a 
communications server which provides a plurality of simultaneous modem connections 
includes a Public Switched Telephone Network, a processor and a RAS concentrator 
connected to the processor and the Pubhc Switched Telephone Network, The RAS 

25 concentrator includes a signal processor for managing a plurality of modem connections 

and a Pubhc Switched Telephone Network interface connected to the signal processor 
and the Public Switched Telephone Network, wherein the signal processor operates 
under program control to spoof individual modem connections across the Public 
Switched Telephone Network (PSTN) interface. 
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According to yet another aspect of the present invention, a RAS concentrator 
includes a processor and a PubUc Switched Telephone Network (PSTN) interface 
connected to the processor. The processor operates under progranti control to spoof 
individual modem connections across the Pubhc Switched Telephone Network (PSTN) 
5 interface. 

According to yet another aspect of the present invention, a RAS concentrator 
adapter includes a processor, a computer interface and a Pubhc Switched Telephone 
Network (PSTN) interface connected to the processor. The processor operates under 
program control to spoof individual modem connections across the Public Switched 
10 Telephone Network (PSTN) interface. The computer interface is capable of 

communicating with a computer. 



Brief Description of the Drawings 
Fig. 1 illustrates a system for testing a conamunications server; 
15 Fig. 2 illustrates another system for testing a communications server; 

Fig. 3 illustrates an RAS concentrator adapter according to the present invention; 
Fig. 4 illustrates information categories in V.8 which are modified during analog 
spoof mode; 

Figs. 5-7 illustrate identification fields in V.Sbis which are modified during 
20 analog spoof mode; and 

Fig. 8 shows one embodiment of a bitmap register used to control analog spoof 
mode in one embodiment of the present inventions. 



Description of the Preferred Embodiments 
25 In the following detailed description of the preferred embodiments, reference is 

made to the accompanying drawings which form a part hereof, and in which is shown by 
way of illustration specific embodiments in which the invention may be practiced. It is 
to be understood that other embodiments may be utilized and structural changes may be 
made without departing fi^om the scope of the present invention. 
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Some portions of the detailed descriptions which follow are presented in terms of 
algorithms and symbolic representations of operations on data bits within a computer 
memory. These algorithmic descriptions and representations are the ways used by those 
skilled in the data processing arts to most effectively convey the substance of their work 
5 to others skilled in the art. An algorithm is here, and generally, conceived to be a self- 

consistent sequence of steps leading to a desired result. The steps are those requiring 
physical manipulations of physical quantities. Usually, though not necessarily, these 
quantities take the form of electrical or magnetic signals capable of being stored, 
transferred, combined, compared, and otherwise manipulated. It has proven convenient 

10 at times, principally for reasons of common usage, to refer to these signals as bits, 

values, elements, symbols, characters, terms, numbers, or the like. It should be borne in 
mind, however, that all of these and similar terms are to be associated with the 
appropriate physical quantities and are merely convenient labels applied to these 
quantities. Unless specifically stated otherwise as apparent from the following 

15 discussions, terms such as "processing" or "computing" or "calculating" or 

"determining" or "displaying" or the like, refer to the action and processes of a computer 
system, or similar computing device, that manipulates and transforms data represented as 
physical (e.g., electronic) quantities within the computer s>^tem's registers and 
memories into other data similarly represented as physical quantities within the 

20 computer system memories or registers or other such information storage, transmission 

or display devices. 

A system for testing a communications server is shown in Fig. 1 . As shown in 
Fig. 1, a communications server 28 provides a number of simultaneous modem 
connections 30 (shown as 30.1 through 3 O.N) to a communications medium such as a 
25 PubHc Switched Telephone Network. In one embodiment, modem connections 30.1 

through 30.N are individual modems and communications server 28 is a bank of 
modems. In another embodiment, modem connections 30.1 through 30.N are provided 
by one or more RAS concentrators in a manner known in the art. 
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In one embodiment, communications server 28 includes a processor 32 which 
conamunicates over a network 34 to one or more servers 36 (shown as 36,1 through 
36.M). Li one such embodiment, servers 36 are file servers. Servers 36 could also be 
Web servers, print servers, etc. 
5 In the embodiment shown in Fig. 1, communications server test system 10 

includes a communications medium 12 and a test bed 1 1 . Test bed 1 1 includes a 
processor 14 and a RAS concentrator 16. RAS concentrator 16 is connected to processor 
14 and to communications medium 12 and includes a signal processor 18 for managing a 
plurality of modem connections and a communications interface 20. Communications 

10 interface 20 is connected to signal processor 18 and to communications medium 12. 

Signal processor 18 operates under program control to spoof individual modem 
connections across communications medium 12 in the manner to be described below. 

In the embodiment shown in Fig. 1, test system 10 also includes a device 24 
connected to test bed 1 1 . Device 24 is capable of receiving and reading articles 

15 comprising computer readable media. Examples of articles comprising computer 

readable media are floppy disks, hard drives, CD-ROM or DVD media or any other 
read-write or read-only memory device. 

In the embodiment shovm in Fig. 1, communications medium 12 includes a 
Public Switched Telephone Network 22. 

20 Another embodiment of a system 10 for testing a communications server is 

shown in Fig. 2. As in Fig. 1, in the embodiment shown in Fig. 2, communications 
server test system 10 includes a conmiunications medium 12 and a test bed 11. Test bed 
1 1 includes a processor 14 and a RAS concentrator adapter 16. RAS concentrator 
adapter 16 is connected to processor 14 and to communications medium 12 and includes 

25 a signal processor 1 8 for managing a plurality of modem connections and a 

communications interface 20. Communications interface 20 is connected to signal 
processor 18 and to communications medium 12. Signal processor 18 operates under 
program control to spoof individual modem connections across communications 
medium 12 in the manner to be described below. In this embodiment, however, test bed 
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1 1 is connected directly to communications server 28 via a connection such as ISDN 
PRI,T1 or EL 

In the embodiment shown in Fig. 2, test system 10 also includes a device 24 
connected to test bed 11. Device 24 is capable of receiving and reading articles 
comprising computer readable media. Examples of articles comprising computer 
readable media are floppy disks, hard drives, CD-ROM or DVD media or any other 
read-v^rite or read-only memory device. 

In one embodiment, RAS concentrator 16 is an adapter card v^hich plugs into a 
computer. Such an embodiment is shown in Fig. 3. In Fig. 3, concentrator 16 includes a 
computer interface 26 such that concentrator 16 can be plugged into a computer 
motherboard. In such an embodiment, processor 18 includes program code for operating 
in analog spoof mode as is discussed below. 

In one embodiment, test bed 1 1 is connected to communications medium 12 via a 
digital interface. In one such embodiment, a four wire interface is used so that echo 
cancellation can be disabled.. Such a connection also permits the highest possible 
connection speeds for more thorough testing. 

Each RAS concentrator 16 is digitally connected but must be able to spoof an 
analog modem. In one embodiment, a V.90 or K56flex modem-based communications 
server 28 is tested by spoofing communication server 28 during either V.8 or V.Sbis 
connection negotiations. 

In one V.8 embodiment, the Call Menu signal (CM) or the Joint Menu signal 
(JM) is manipulated to reflect a predefined set of options. Signals CM and JM enable 
Data Circuit-terminating Equipments (DCEs) to choose the best V-Series modulation 
mode from those available in both the call and answer DCEs. The CM/JM exchange 
also provides for protocol selection, PSTN access indication, and non-standard facilities. 

Signals CM and JM use a common coding format. This coding format, and the 
whole of the V.8 protocol, is described in ITU-T Reconomendation V.8, available from 
the International Telecommunication Union, which descriptions are incorporated herein 
by reference. Each signal consists of a repeated sequence of bits, with some of the bits 
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used for synchronization and others for transmitting information. Some of the 
information categories defined for V.8 are shown in Fig. 4. 

In one embodiment, the information categories used to spoof modem connections 
across communications medium 12 are modulation mode 40, V.90 availability 42 and 
5 PSTN access 44. Modulation mode 40 is set to indicate V.90 availabiUty (b5 = 1), V.90 

Availability 42 is configured such that V.90 analogue modem availabiUty is indicated 
(b5 = 1) but V.90 digital modem availability is not indicated (b6 ^ 0). PSTN Access 46 
is configured to show that test bed 10 is using an analogue network connection indicated 
(b7 = 0). Once the appropriate CM or JM signal is transmitted, training proceeds in an 
1 0 ordinary fashion. 

In one V.Sbis embodiment, one or more of the Capabilities List (CL), Mode 
Select (MS), and CapabiUties List Request (CLR) messages is manipulated to reflect the 
following set of options: 

Identification Field {SPar(l)} (see Fig. 5): 
15 Network type indicated as analogue (bl = 0) 

Identification Field {NPar(2)} [see Fig. 6]: 

No parameters set (bl - b6 = 0) 
Standard Info Field - Data{NPar(2)} - Octet 3 (see Fig. 7): 
V.90 analogue modem indicated (b5 = 1) 
20 V.90 digital modem not indicated (b6 = 0) 

The V.Sbis protocol is described in ITU-T Recommendation V.Sbis, available 
fi*om the International Telecommunication Union, which description is incorporated 
herein by reference. 

Analogous techniques can be used for other PCM-based asymmetric modulations 
25 schemes such as K56Flex. 

The above selections would not normally be made by a digitally connected PCM 
modem. Therefore, each concentrator 16 must include firmware which permits the 
selection and a mechanism which overrides the defaults for the above values. 
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In one embodiment, test bed 10 includes a bitmap register 50 that controls 
several options. Such a register 50 is shown in Fig. 8. In one embodiment, register 50 is 
an eight bit register having the following bit fields. Fields 52 and 54 are unused and set 
to zero. Field 56 is used to disable V.Sbis and K56flex (a logic "0" enables V.Sbis and 
K56flex while a logic "1" disables V.Sbis and K56flex). Field 58 enables the digital 
V.90 client (a logic "0" disables the digital V.90 client while a logic "1" enables the 
digital V.90 client). Field 60 determines if the concentrator requests a leased connection 
from the signaling subsystem ("0" is normal operation, "1" is a request). 

In one embodiment, field 60 is set/cleared automatically by AT&LL command 
but it may be subsequently modified for testing purposes. 

Field 62 selects analog spoof mode for digital modems ("0" is normal operation, 
"1" tells concentrator 16 to enter an analog spoof mode where concentrator 16 lies 
during V.8A^.8bis about its capabilities and pretends to have an analog connection to 
communications medium 12. This mode is most usefixl when combined with field 58 = 
"1" above. 

Field 64 tells concentrator 16 to display call progress and disconnect messages 
for ISDN calls ("0" is normal operation, "1" tells concentrator 16 to display call progress 
and disconnect messages for ISDN calls. Field 66 is unused and is set to zero. 

In one embodiment, the default value for register 50 is 8 (all fields but field 58 
set to zero). In another embodiment, the default value for register 50 is 0 (all fields set 
to zero). 

In one embodiment, data pump modulation and negotiation code can be obtained 

from Vocal Technologies of , . In one such 

embodiment, the code includes hooks that allow register 50 to be mapped by software on 
the appropriate fields of the V.8 or V.8bis specification as discussed above. Once the 
modes of operation are established, training continues as described in the V.90 
specification. 
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Conclusion 

The test approach discussed above simplifies management of the test. In contrast 
to analog testing in the past, one can now look at the digital lines. In addition, the 
approach permits the highest possible connection speeds and ehminates the need for 
5 echo cancellation or suppression. Analog spoof mode is used to make the device under 

test think it is communicating with a number of individual analog modems, permitting 
the testing of communication servers at the highest speed and under the greatest load. 
Concentrators are used to simpHfy the test bed, increasing reliabihty and lowering cost. 

In the above discussion, the term "computer" is defined to include any digital or 
10 analog data processing unit. Examples include any personal computer, workstation, set 

top box, mainframe, server, supercomputer, laptop or personal digital assistant capable 
of embodying the inventions described herein. 

Although specific embodiments have been illustrated and described herein, it 
will be appreciated by those of ordinary skill in the art that any arrangement which is 
1 5 calculated to achieve the same purpose may be substituted for the specific embodiment 

shown. This application is intended to cover any adaptations or variations of the present 
invention. Therefore, it is intended that this invention be limited only by the claims and 
the equivalents thereof. 
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What is claimed is: 
1 . A method of testing a bank of modems, comprising: 

providing a test bed having a RAS concentrator, wherein the RAS concentrator 
includes means for spoofing operation of a plurality of modems; 
5 connecting the RAS concentrator to the bank of modems; and 

executing software in the test bed to establish a plurality of simultaneous 
connections between the RAS concentrator and the bank of modems. 



2. The method of claim 1, wherein connecting includes connecting the RAS 
10 concentrator to the bank of modems across a Public Switched Telephone Network 

(PSTN) and wherein executing includes establishing each connection across the PubHc 
Switched Telephone Network. 

3. The method of claim 1, wherein connecting includes connecting the RAS 

1 5 concentrator to the bank of modems across a Pubhc Switched Telephone Network 

(PSTN), wherein the RAS concentrator connects to the PSTN via an ISDN Primary Rate 
Interface. 



4. In a communications server having a remote access server (RAS) concentrator 
20 for communicating with a plurality of modems across a communications medium, a 

method of testing the communications server, comprising: 

providing a test bed having a second RAS concentrator, wherein the second RAS 
concentrator includes means for spoofing operation of a plurality of modems; 

connecting the second RAS concentrator to the communications server under 
25 test; and 

executing software in the test bed to establish a plurality of simultaneous 
connections between the second RAS concentrator and the RAS concentrator within the 
communications server under test. 
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5. The method of claim 4, wherein the communications medium is a Pubhc 
Switched Telephone Network (PSTN); 

wherein connecting includes connecting each of the RAS concentrators to the 
Public Switched Telephone Network (PSTN) and wherein executing includes 
estabUshing each connection across the Public Switched Telephone Network. 

6. The method of claim 4, wherein the communications medium is a Public 
Switched Telephone Network (PSTN) having a first and a second ISDN Primary Rate 
Interface (PRI); 

wherein connecting includes connecting the second RAS concentrator and the 
RAS concentrator under test to the Pubhc Switched Telephone Network (PSTN) via the 
first and second ISDN Primary Rate Interface, respectively, and wherein executing 
includes establishing an ISDN PRI connection across the Public Switched Telephone 
Network. 

7. A RAS concentrator, comprising: 
a processor; and 

a Public Switched Telephone Network (PSTN) interface connected to the 
processor, wherein the processor operates under program control to spoof individual 
modem connections across the Pubhc Switched Telephone Network (PSTN) interface. 

8. A RAS concentrator adapter, comprising: 
a processor; 

a computer interface, wherein the computer interface is capable of 
communicating with a computer; and 

a Public Switched Telephone Network (PSTN) interface connected to the 
processor, wherein the processor operates under program control to spoof individual 
modem connections across the Public Switched Telephone Network (PSTN) interface. 
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9. The RAS concentrator adapter of claim 8, wherein the computer includes a 
motherboard and wherein the adapter plugs into the computer motherboard. 

10. A system for testing a communications server, wherein the communications 

5 server provides a plurality of simultaneous modem connections, the system comprising: 

a Pubhc Switched Telephone Network; 
a processor; and 

a RAS concentrator connected to the processor and the Pubhc Switched 
Telephone Network, wherein the RAS concentrator includes: 
1 0 a signal processor for managing a plurality of modem connections; and 

a Public Switched Telephone Network interface connected to the signal 
processor and the Pubhc Switched Telephone Network, wherein the signal 
processor operates under program control to spoof individual modem 
connections across the Public Switched Telephone Network (PSTN) interface. 

15 

11. A system for testing a communications server, wherein the communications 
server provides a plurality of simultaneous modem connections, the system comprising: 

a communications medium; 
a processor; and 

20 a RAS concentrator connected to the processor and the communications medium, 

wherein the RAS concentrator includes: 

a signal processor for managing a plurahty of modem connections; and 
a communications interface connected to the signal processor and the 
communications medium, wherein the signal processor operates under program 
25 control to spoof individual modem connections across the communications 

medium. 

12. The system according to claim 11, wherein the communications medium includes 
a Public Switched Telephone Network. 
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System and Method for Testing a Communications Server 



Abstract of the Disclosure 



A system and method of testing a bank of modems. A test bed includes a RAS 
concentrator, wherein the RAS concentrator includes means for spoofing operation of a 
plurality of modems. The RAS concentrator is connected to a communication server 
having one or more concentrators or a bank of modems. Software is executed in the test 
bed to estabhsh a pluraUty of simultaneous connections between the RAS concentrator 
and the bank of modems. 
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Identification field - {SPar(l)} coding 



8 


7 


6 


5 


4 


3 


2 


1 


SPar(l)s 


X 


X 


X 


X 


X 


X 


X 


1 


Network type (Note) 


X 


X 


X 


X 


X 


X 


1 


X 


Reserved for allocation by the ITU-T 


X 


X 


X 


X 


X 


1 


X 


X 


Reserved for allocation by the ITU-T 


X 


X 


X 


X 


1 


X 


X 


X 


Reserved for allocation by the ITU-T 


X 


X 


X 


1 


X 


X 


X 


X 


Reserved for allocation by the ITU-T 


X 


X 


I 


X 


X 


X 


X 


X 


Reserved for allocation by the ITU-T 


X 


1 


X 


X 


X 


X 


X 


X 


Reserved for allocation by the ITU-T 


X 


0 


0 


0 


0 


0 


0 


0 


No parameters set in this octet 



NOTE - The absence of a binary ONE in this bit position indicates that the DCE is connected to an analogue PSTN 
connection. 



Identification field - Network type {NPar(2)} coding 



8 


7 


6 


5 


4 


3 


2 


1 


Network Type NPar(2)s 


X 


X 


X 


X 


X 


X 


X 


1 


Cellular access 


X 


X 


X 


X 


X 


X 


1 


X 


ISDN access 


X 


X 


X 


X 


X 


1 


X 


X 


DigitalPS TN access (Note) 


X 


X 


X 


X 


1 


X 


X 


X 


Reserved for allocation by the ITU-T 


X 


X 


X 


1 


X 


X 


X 


X 


Reserved for allocation by the ITU-T 


X 


X 


1 


X 


X 


X 


X 


X 


Non-standard network 


X 


X 


0 


0 


0 


0 


0 


0 


No parameters set in this octet 



NOTE - Thisb it is set to binary ONE to indicate digital PSTN access, other than ISDN, where the DCE delivers 
digitally encoded analogue content to the network. 



- Standard information field - Data {NPar(2)} coding - Octet 3 



8 


7 


6 


5 


4 


3 


2 


1 


Data NPar(2)s 


X 


X 


X 


X 


X 


X 


X 


1 


Rec. V.32 




X 


X 


X 


X 


X 


X 


1 


X 


Rec. V.22 bis 




X 


X 


X 


X 


X 


1 


X 


X 


Rec. V.22 




X 


X 


X 


X 


1 


X 


X 


X 


Rec. V.21 




X 


X 


X 


I 


X 


X 


X 


X 


V.90 analogue modem 




X 


X 


1 


X 


X 


X 


X 


X 


V,90 digital modem (Note) 




X 


X 


0 


0 


0 


0 


0 


0 


No parameters in this octet 




NOTE 


- A digital V.90 modem cannoto perate on an 


analogue PSTN connection. See Note to Table 5.2. 
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Black, David W. Reg. No. 42,33 1 

Brennan, Leoniede M. Reg. No. 35,832 

Brennan, Thomas F. Reg. No. 35,075 

Brooks, Edward J., Ill Reg. No. 40,925 

Chu, Dinh CP. Reg. No. 41 ,676 

Clark, Barbara L Reg. No. 38,107 

Dahl, John M. Reg. No. 44,639 

Drake, Eduardo E. Reg. No. 40,594 

Embretson, Janet E. Reg. No. 39,665 

Fordenbacher, Paul J. Reg. No. 42,546 

Forrest, Bradley A. Reg. No. 30,837 

Gamon, Owen J. Reg. No. 36,143 

Harris, Robert J. Reg. No. 37,346 

Huebsch, Joseph C. Reg. No. 42,673 



Jurkovich, Patti J. Reg. No. 44,8 1 3 

Kalis, Janal M. Reg. No. 37,650 

Kauftnann, John D. Reg. No 24,017 
Klima-Silberg, Catherine I. Reg. No. 40,052 

Kluth, Daniel J. Reg. No. 32,146 

Lacy, Rodney L. Reg. No 41,136 

Lemaire, Charies A. Reg. No. 36,1 98 

LeMoine, Dana B. Reg. No. 40,062 

Lundberg, Steven W. Reg. No. 30,568 

Maeyaert, Paul L. Reg No. 40,076 

Maki, Peter C. Reg. No. 42,832 

Malen, Peter L. Reg. No 44,894 

Mates, Robert E. Reg. No. 35,27 1 

McCrackin, Ann M. Reg. No. 42,858 

Moore, Charies L., Jr. Reg. No. 33,742 

Nama, Kash Reg. No. 44,255 

Nelson, Albin J. Reg. No. 28,650 



Nielsen, Walter W. Reg. No 25,539 

Oh, Allen J Reg. No. 42,047 

Padys,DannyJ Reg. No 35,635 

Parker, J. Kevin Reg No. 33,024 

Perdok, Monique M. Reg. No. 42,989 

Prout, William F Reg. No. 33,995 

Schumm, Sherry W. Reg. No 39,422 

Schwegman, Micheal L Reg No 25,816 

Scott, John C. Reg. No. 38,613 

Smith, Michael G Reg. No 45,368 

Speier, Gary J. Reg. No. 45,458 

Steffey , Charies E. Reg. No. 25 , 1 79 

Terry, Kathleen R. Reg. No 3 1 ,884 

Tong, VietV. Reg No. 45,416 

Viksnins, Ann S. Reg. No. 37,748 

Woessner, Warren D Reg. No 30,440 



I hereby authorize them to act and rely on instructions from and communicate directly with the person/assignee/attomey/ 
^m/organization/who/which first sends/sent this case to them and by whom/which I hereby declare that I have consented after full 
§ilclosure to be represented unless/until I instruct Schwegman, Lundberg, Woessner & Kluth, PA. to the contrary. 

Hease direct all correspondence in this case to Schwegman, Lundberg, Woessner & Kluth, P.A. at the address indicated below: 
I ^ P.O. Box 2938, Minneapolis, MN 55402 

25 Telephone No. (612)373-6900 

^ ' I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
Eyhef are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so 
5iade are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
Skements may jeopardize the validity of the apphcation or any patent issued thereon. 



ifU Name of sole inventor : 

Citizenship: 

&st Office Address: 



Andrew Warner 
United States of America 

4107 Momingside Road 
Edina,MN 55416 



Residence: Edina, MN 



Signature: 



Date: 



Andrew Warner 



Full Name of inventor: 

Citizenship: 

Post Office Address: 



Residence: 



Signature: 



Date: 



Attorney Docket No.: 977.035US1 

Serial No. not assigned 

Filing Date: not assigned 



§ 1.56 Duty to disclose information material to patentability. 



Page 3 of 3 



(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most effective patent 
examination occurs when, at the time an application is being examined, the Office is aware of and evaluates the teachings of all information 
material to patentability. Each individual associated with the filing and prosecution of a patent application has a duty of candor and good 
faith in dealing with the Office, which includes a duty to disclose to the Office all information known to that individual to be material to 
patentability as defined in this section. The duty to disclose information exists with respect to each pending claim until the claim is canceled 
or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability of a claim that is 
canceled or withdrawn from consideration need not be submitted if the information is not material to the patentability of any claim 
remaining under consideration in the application. There is no duty to submit information which is not material to the patentability of any 
existing claim. The duty to disclose all information known to be material to patentability is deemed to be satisfied if all information known 
to be material to patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by 
§§ 1.97(b)-(d) and 1.98. However, no patent will be granted on an application in connection with which fraud on the Office was practiced 
or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. The Office encourages apphcants to 
carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent appUcation believe any 
pending claim patentably defmes, to make sure that any material information contained therein is disclosed to the Office. 

ill (b) Under this section, information is material to patentability when it is not cumulative to information already of record or being 
flide of record in the application, and 

IJl (1) It establishes, by itself or in combination with other information, a prima facie case of unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the appHcant takes in: 
^ (i) Opposing an argument of unpatentability relied on by the Office, or 

S (ii) Asserting an argument of patentability. 

li^prima facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under the 
gieponderance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with the 
sp^ecification, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary conclusion of 
patentability. 

(c) Individuals associated with the filing or prosecution of a patent appUcation within the meaning of this section are: 

( 1 ) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and who is 
associated with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 



(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the attorney, 
agent, or inventor. 



